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— DESCRIPTION-- 

On page 9, delete lines 1-27. 
In the claims : 

Cancel claims 1-10 without prejudice. 
Add claims 11-19. 
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—11. (New) A method for receiving a received signal transmitted via a duplex 
transmission system, the method comprising: 

receiving the received signal from a duplex transmission unit in the duplex transmission 

system; 

sampling the received signal at twice a symbol rate of the received signal; 

generating an echo compensation signal in an echo compensation device on the basis of a 
transmitted signal from the duplex transmission unit; 

combining the echo compensation signal with the sampled received signal to obtain an 
echo-compensated received signal; 

equalizing the echo-compensated received signal; and 

outputting the echo-compensated received signal for further processing; 

wherein after sampling at twice the symbol rate, the received signal, is equalized and the 
equalized received signal is sampled again at once the symbol rate and is supplied to the echo 
compensation device .-- 

— 12. (New) The method of claim 11, wherein the received signal is equalized using a 
nonrecursive digital filter after the sampling at twice the symbol rate and before the sampling at 
once the symbol rate.-- 

-13. (New) The method of claim 12, wherein the nonrecursive digital filter has a set of 
coefficients unaltered during data transmission.-- 



j JL O O £! £! M [jji -B O 31 ll id 

Applicant : Heinrich Schenk Attorney's Docket No.: 12816-044US1 / S1692 SB/swi 

Serial No. : Unassigne 
Filed : Herewith 
Page : 3 

-14. (New) A receiver arrangement for a duplex transmission unit, the receiver 
arrangement comprising: 

a first sampling device for sampling a received signal from the duplex transmission unit 
at twice a symbol rate of the received signal; 

an echo compensator device for producing an echo compensation signal on the basis of a 
transmitted signal from the duplex transmission unit, with the echo compensation signal being 
combined in the echo compensation device with the received signal sampled by the sampling 
device to obtain an echo-compensated received signal; and 

a first equalizer for equalizing the echo-compensated received signal and for outputting 
the equalized and echo-compensated received signal for further processing; 

wherein the first sampling device and the echo compensation device include a second 
equalizer arranged between the first sampling device and the echo cancellation device to which 
the received signal sampled at twice the symbol rate by the first sampling device is supplied for 
equalization; and 

wherein a second sampling device is provided to sample the received signal equalized by 
the second equalizer at once the symbol rate and to supply it to the echo compensation device. -- 

—15. (New) The receiver arrangement of claim 14, wherein the second equalizer 
includes a digital filter.— 

—16. (New) The receiver arrangement of claim 15, wherein the second equalizer 
includes a nonrecursive digital filter. - 

—17. (New) The receiver arrangement of claim 16, wherein a set of coefficients of the 
second equalizer is set permanently. - 

— 18. (New) The receiver arrangement of claim 14, wherein the received signal is 
supplied to the first sampling device via a reception filter, the received signal being sampled at 
once the symbol rate by the second sampling device and being equalized by the second equalizer, 
the received signal being supplied to the echo compensation device via a digital high-pass 



> , -i O i-ii 4- y «i £ o & y o ' 

Applicant : Heinrich Schenk Attorney's Docket No.: 12816-044US1 / S1692 SB/swi 

"Serial No. : Unassigne 

Filed : Herewith 

Page : 4 

filter.- 

— 19. (New) The receiver arrangement of claim 1 8, wherein the first equalizer includes a 
digital nonrecursive filter with adaptively settable filter coefficients, the first equalizer having a 
decision feedback equalizer connected in series therewith, the decision feedback equalizer being 
configured to output the equalized and echo-compensated received signal for further 
processing.-- 
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REMARKS 



Applicant cancels claims 1-10 and adds claims 1 1-19 to more particularly point out and 
distinctly claim the invention. Applicant also amends the specification to conform to U.S. 
practice. No new matter is introduced. 

Applicant asks that all claims be examined. Please apply any other charges or credits to 
Deposit Account No. 06-1050. 
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225 Franklin Street 
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Version with markings to show changes made 



In the claims: 

Claims 1-10 have been cancelled. 
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Patent Claims 

1. ^ A method for receiving a received signal (u(t)) 
transmitted via a duplex transmission system, 

where a received signal (u(t)) received from a duplex 
transmission unit in the duplex transmission system is 
sampled at twice the symbol rate (2/T) of the received 
signal (u (t ) ) , 

where an echo compensation signal (yec(k-T) ) is 
produced in an echo compensation device (6, 7 ) . on the 
basis of a transmitted signal (x(k-t)) from the duplex 
transmission unit and is combined with the sampled 
received signal (y'(k-T)) in order to obtain an 
echo-compensated received signal (y(k-T)), and 
where the echo-compensated received signal (y(k-T)) is 
equalized (8, 9) and is output for further processing, 
characterized in that, 

after the sampling (2) at twice the symbol rate (T/2), 
the received signal (u(t)) is equalized (3) and the 
equalized received signal is sampled again (4) at once 
the symbol rate (1/T) and is supplied to the echo 
compensation device (6, 7) . 

2. The method as claimed in claim 1, 
characterized in that 

the received signal (u(t)) is equalized using a 
nonrecursive digital filter (3) after the sampling (2) 
at twice the symbol rate (2/T) and before the sampling 
(4) at once the symbol rate (1/T) . 

3. The method as claimed in claim 2, 
characterized in that 

the coefficients (ci c n ) of the nonrecursive 

digital filter (3) are not altered during data 
transmission . 
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4 . A receiver arrangement for a duplex transmission 
unit , 

having a first sampling device (2) for sampling a 
received signal (u(t)) from the duplex transmission 
5 unit at twice the symbol rate (2/T) of the received 
signal (u (t ) ) , 

having an echo compensator device (6, 7) for producing 
an echo compensation signal (yec(k-T)) on the basis of 
a transmitted signal (x(k-T)) from the duplex 

10 transmission unit, with the echo compensation signal 
(yec(k-T)) being combined in the echo compensation 
device (6, 7) with the received signal (y'(k-T)) 
sampled by the sampling device (2) in order to obtain 
an echo-compensated received signal (y(k-T)), and 

15 having a first equalizer (8) for equalizing the 
echo-compensated received signal and for outputting the 
equalized and echo-compensated received signal (y(k-T)) 
for further processing, 
characterized 

20 in that the first sampling device (2) and the echo 
compensation device (6, 7) have a second equalizer (3) 
arranged between them to which the received signal 
(u(t)) sampled at twice the symbol rate (2/T) by the 
first sampling device (2) is supplied for equalization 

25 (3) , and 

in that a second sampling device (4) is provided in 
order to sample the received signal (u(t)) equalized by 
the second equalizer (3) at once the symbol rate (1/T) 
and to supply it to the echo compensation device (6, 
30 7) . 

5. The receiver arrangement as claimed in claim 4, 
characterized 

in that the second equalizer (3) is a digital filter. 

35 

6. The receiver arrangement as claimed in claim 5, 
characterized 
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in that the second equalizer (3) is a nonrecursive 
digital filter. 

7. The receiver arrangement as claimed in claim 6, 
characteri zed 

in that the coefficients (ci c n ) of the second 

equalizer (3) are set permanently. 

8. The receiver arrangement as claimed in one of 
claims 4-7, 

characterized 

in that the received signal (u(t)) is supplied to the 
first sampling device via a reception filter (1), and 
in that the received signal (y' (k-T)) sampled at once 
the symbol rate (1/T) by the second sampling device (4) 
and equalized by the second equalizer (3) is supplied 
to the echo compensation device (6, 7) via a digital 
high-pass filter (5) . 

9. The receiver arrangement as claimed in one of 
claims 4-8, 

characteri zed 

in that the first equalizer (8) is a digital 
nonrecursive filter with adaptively settable filter 
coefficients, and 

in that the first equalizer (8) has a decision feedback 
equalizer (9) connected in series with it which outputs 
the equalized and echo-compensated received signal 
(y(k-T)) for further processing. 

10. The use of a receiver arrangement as claimed in 
one of claims 4-9 in a duplex pulse amplitude 
modulation transmission system. 
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Reception method and receiver arrangement for a duplex 
transmission system 

The present invention relates to a reception method in 
accordance with the precharacterizing clause of claim 1 
and to a receiver arrangement in accordance with the 
precharacterizing clause of claim 4 for a duplex 
transmission system in which, in particular, pulse 
amplitude modulated signals are transmitted. 

The transmission of data in the baseband using pulse 
amplitude modulation (PAM) is advantageous particularly 
when additional signals, such as voice signals for an 
additional telephone channel, do not need to be 
transmitted simultaneously in the audio freguency 
range. In contrast to carrier modulated transmission 
systems, such as QAM (quadrature amplitude modulation) 
or DMT (discrete multitone modulation) transmission 
systems, PAM transmission systems use virtually the 
whole frequency range starting at a bottom cut-off 
frequency, which is essentially determined by the 
characteristics of the line access circuit. 

Pulse amplitude modulation is also used in duplex 
transmission systems, inter alia, in which data are 
transmitted simultaneously in both directions of the 
transmission channel or of the transmission line. Such 
duplex transmission systems require echo compensation 
in order to suppress the crosstalk from their own 
transmitter to the receiver in the same transmission 
unit, which would result in echo effects. The echo 
compensation simultaneously manages to make it possible 
to use the available bandwidth in optimum fashion at 
both ends, so that such transmission systems are 
distinguished, in particular, by a relatively long 
range for a prescribed interference environment. 



Figure 3 shows the basic arrangement of a PAM receiver 
in such a duplex data transmission system. A received 
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signal u(t) is filtered by an analogue input filter 1 
and is then sampled at the symbol rate 1/T by a sampler 
2, so that these samples of the received signal are 
available at intervals of k- T. Instead of the analogue 
input filter 1, it is also possible to use a digital 
input filter if the sampling frequency is chosen to be 
appropriately high. Sampling at the symbol rate 1/T can 
be followed by a further filter stage 5, which is 
generally produced by a digital high-pass filter. This 
further filter 5 is used, in particular, to suppress 
low frequency interference, such as the offset, and to 
improve the transient response. An echo compensator 6 
produces an echo compensation signal yec(k-T) on the 
basis of the transmitted data x(k-T) from the 
transmitter in the same duplex transmission unit and 
subtracts it from the sampled and equalized received 
signal y'(k-T) using the adder 7 shown in figure 3. The 
received signal echo-compensated in this way is finally 
equalized and is output as y(k-T) for further 
processing, in particular for demodulation, so that the 
respectively transmitted data can be recovered. The 
linear equalizer 8 used is generally a digital 
nonrecursive filter whose coefficients respectively 
need to be set adaptively to the current transmission 
channel. Since the received-signal values sampled at 
the symbol rate 1/T, filtered and freed of echo are 
supplied to the equalizer 8 as input signal, the 
equalizer 8 is also referred to as a T equalizer. 
Downstream of the equalizer 8, a decision feedback 
equalizer 9 is normally used in addition which 
compensates for the post-transients of the pulse 
response for the respective transmission channel and 
generally results in a better transmission response. 



In many instances of application, a better transmission 
response can be attained for the same interference 
environment if an equalizer is used whose input signal 
is sampled at twice the symbol rate of the received 
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signal, i.e. at the frequency 2/T. Such an equalizer is 
therefore also referred to as a T/2 equalizer. 

A corresponding receiver arrangement having such a T/2 
5 equalizer is shown in Figure 4, where those elements 
which correspond to the elements shown in Figure 3 have 
been provided with the same reference symbols. As can 
be seen in Figure 4, the received signal u(t) is 
sampled at twice the symbol rate 2/T by the sampler 2 

10 and is supplied to the echo compensator 6 via the 
digital high-pass filter 5. On account of the sampling 
frequency being doubled, the echo compensator has to 
produce two compensation values y(k-T/2) per received 
symbol in this case. The received signal 

15 echo-compensated in this way is supplied to the T/2 
equalizer 8 and is sampled at the output of the T/2 
equalizer at once the symbol rate 1/T by a further 
sampler 13 and is output to the decision feedback 
equalizer 9. 

20 

The fundamental drawback of this receiver arrangement 
is that the echo compensator 6, as has already been 
explained, has to produce two compensation values per 
received symbol, i.e. twice as many compensation values 
25 as in the case of the arrangement shown in figure 3. 
For this reason, the complexity of producing the echo 
compensator 6, which is the main portion of the total 
complexity anyway, is virtually doubled. 

30 This is intended to be demonstrated by the illustration 
shown in figure 5, which shows a possible circuit 
arrangement for the echo compensator 6 shown in figure 
4 for a transmission system having a T/2 equalizer 8. 
The echo compensator 6 essentially comprises two paths, 

35 with the upper path generating the components of the 
echo compensation signal yec(k-T) for the sampling 
instants k ■ T+T/2, and the lower path generating the 
components of the echo compensation signal for the 
sampling instants k- T. The compensation values 
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generated by the two paths using delay elements 14, 
multipliers 15 with settable multiplication 

coefficients hi,i h N ,i and hi, 2 h N , 2 , and adders 

16 are forwarded alternately at the output. An echo 
5 compensator for a transmission system having a T 
equalizer would, by contrast, require only one path, 
since in that case only one compensation value would 
need to be generated per received symbol. 

10 DE-C-211 029 discloses a generic reception method for 
duplex transmission and a generic associated receiver 
arrangement which sample a received signal at twice the 
symbol rate of the received signal before echo 
compensation and equalization, in accordance with the 

15 precharacterizing clause of claims 1 and 4. 

DE 30 09 450 Al discloses an echo cancellation 
arrangement for homochronous data transmission systems, 
where the received signal is also sampled at once the 
20 symbol rate, but only after echo compensation. 

"Adaptive Sprecherecho-Kompensat ion in Modems fUr die 
Duplex-Datenubertragung im Fernsprechnet z" [Adaptive 
Speaker Echo Compensation in modems for duplex data 
25 transmission in the telephone network] , Frequenz 
6/1983, pp. 145 - 153, likewise discloses respective 
sampling before and after the echo compensation. 

DE 38 28 623 C2 discloses a method for producing phase 
30 shifts for phase modulation or phase keying or 
quadrature amplitude modulation. 

The present invention is therefore based on the object 
of proposing a reception method for a duplex 
35 transmission system and also an appropriate receiver 
arrangement, where comparable transmission 

characteristics to those when using a T/2 equalizer can 
be achieved but, at the same time, the increased 



JL i " i ,!> .1 ' :5 ' „ ID! (S O 3 d 2 



S1692 - 5 - 

complexity of producing the echo compensator is 
avoided . 

The invention achieves this object by means of a method 
having the features of claim 1 and a receiver 
arrangement having the features of claim 4 . The 
subclaims respectively define preferred and 

advantageous embodiments of the present invention. 
Claim 10 gives a use for the receiver arrangement for a 
duplex pulse amplitude modulation transmission system. 

The invention proposes first sampling the received 
signal at twice the symbol rate and supplying it to an 
additional equalizer, namely a T/2 egualizer. At the 
output of this additional equalizer, the equalized 
received signal is sampled at the symbol rate, so that 
only every second value is supplied to the echo 
compensator and used for further processing. 

The other components of the receiver arrangement can 
then correspond to the arrangement shown in Figure 3 
having a T equalizer. 

The additional equalizer used may, in particular, be a 
digital nonrecursive filter whose input receives the 
received-signal values present at twice the symbol rate 
of the received signal, with the output of the digital 
nonrecursive filter outputting received-signal values 
at once the symbol rate. In this context, the 
coefficients of the digital nonrecursive filter must 
not change during data transmission and should 
therefore be set permanently. 

The advantage of the present invention is that the echo 
compensator used for echo compensation need generate 
only one compensation value per received signal output 
by the additional equalizer, and hence can be produced 
with relatively low circuit complexity. In particular, 
the complexity of implementation is comparable to that 
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for an echo compensator for a duplex transmission 
system having a T equalizer (cf . figure 3) . On the 
other hand, the present invention can be used to 
achieve such a good transmission response as is 
comparable to that of a system having a T/2 equalizer. 

The present invention is particularly suitable for use 
in duplex PAM data transmission systems. In principle, 
however, the present invention can also be used in any 
other duplex transmission systems. 

The invention is explained in more detail below using a 
preferred exemplary embodiment with reference to the 
appended drawing. 

Figure 1 shows a block diagram of a receiver 
arrangement for a duplex transmission system based on 
the present invention, 

figure 2 shows a possible circuit design for a T/2 
equalizer shown in figure 1, 

figure 3 shows a block diagram of a known receiver 
arrangement for a duplex transmission system based on 
the prior art, 



figure 4 shows a block 
receiver arrangement for a 
based on the prior art, and 



diagram of another known 
duplex transmission system 



figure 5 shows a possible circuit design for an echo 
compensator shown in figure 4. 

Figure 1 shows an inventive receiver arrangement for a 
duplex PAM data transmission system, where the elements 
corresponding to the elements shown in figures 3 and 4 
have been provided with the same reference symbols. 
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As figure 1 shows, a received signal u(t) is first 
filtered using an (analog or digital) input filter 1 
and is sampled at twice the symbol clock or twice the 
symbol rate of the received signal by a sampler 2. This 
5 sampled signal is supplied to an additionally inserted 
unit, namely a T/2 equalizer 3, which can also be 
referred to as a compromise equalizer. A further 
sampler 4, which samples the equalized received signal 
at once the symbol rate, is used to take only every 

10 second sample at the output of this additional T/2 
equalizer 3 for further processing. The rest of the 
circuit arrangement corresponds to the known circuit 
arrangement having a T equalizer, as shown in figure 3 
and already explained in detail. Hence, by way of 

15 addition, reference is made to the statements regarding 
figure 3 in relation to the other elements of the 
receiver arrangement shown in figure 1 . 

It should be noted, in particular, that the echo 
20 compensator shown in figure 1 need generate only one 
compensation value per symbol, and hence can be 
produced with correspondingly low complexity. 

The T/2 equalizer 3 used in accordance with figure 1 
25 can, in particular, be formed by a digital nonrecursive 
filter whose input receives the received-signal values 
present at twice the symbol rate of the received signal 
u(t), the digital nonrecursive filter in combination 
with the sampler 4 outputting received-signal values at 
30 once the symbol rate at the output. 

A block diagram of an appropriate equalizer 3 is shown 
by way of example in figure 2. As can be seen in figure 
2, this digital nonrecursive filter 3 comprises a 
35 plurality of T/2 delay elements 10 and also multipliers 
11 arranged in the individual forward paths, the output 
values of the individual forward paths being added by 
an adder 12 and supplied to the sampler 4 as output 
signal. The coefficients Ci c n for these multipliers 
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11 must not change during data transmission and should 
therefore be set permanently. When proportioning these 

coefficients Ci c n , however, the characteristics of 

a particular transmission channel in the respective 
5 duplex data transmission system can be taken into 
account. The actual matching to the respectively 
current transmission channel is performed, as has 
already been explained, by the adaptive T equalizer 8, 
to which the received-signal values equalized by the 
10 TV 2 equalizer 3, filtered using the filters 1 and 5 and 
echo-compensated by the echo compensator 6 are 
supplied . 
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List of Reference Symbols 





1 


Input filter 




2 


Sampler 


5 


3 


T/2 equalizer 




4 


Sampler 




5 


Digital filter 




6 


Echo compensator 




7 


Adder 


10 


8 


Linear equalizer 




9 


Decision feedback equalizer 




10 


Delay element 




11 


Multiplier 




12 


Adder 


15 


13 


Sampler 




14 


Delay element 




15 


Multiplier 




u (t) 


Received signal 




T 


Symbol period 


20 


k 


Sampling index 




x (t) 


Transmitted signal 




y' (k- 


t) Equalized received signal 




yec ( k 


•t) Echo compensation signal 



y(k-t) Equalized and echo-compensated received signal 
25 hi,i 

...h N<2 Multiplication coefficient 

d. . .c n Multiplication coefficient 
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Patent Claims 

1. A method for receiving a received signal (u(t)) 
transmitted via a duplex transmission system, 

5 where a received signal (u(t)) received from a duplex 
transmission unit in the duplex transmission system is 
sampled at twice the symbol rate (2/T) of the received 
signal ( u ( t ) ) , 

where an echo compensation signal (yec(k-t)) is 
10 produced on the basis of a transmitted signal (x(k-t)) 
from the duplex transmission unit and is combined with 
the sampled received signal (y'(k-T)) in order to 
obtain an echo-compensated received signal (y(k-t)), 
and 

15 where the echo-compensated received signal (y(k-t)) is 
equalized (8, 9) and is output for further processing, 
characterized in that, 

after the sampling (2) at twice the symbol rate (T/2) , 
the received signal (u(t)) is equalized (3) and the 
20 equalized received signal is sampled again (4) at once 
the symbol rate (1/T) and is supplied to the echo 
compensation device (6, 7) . 

2. The method as claimed in claim 1, 
25 characterized in that 

the received signal (u(t)) is equalized using a 
nonrecursive digital filter (3) after the sampling (2) 
at twice the symbol rate (2/T) and before the sampling 
(4) at once the symbol rate (1/T) . 

30 

3. The method as claimed in claim 2, 
characterized in that 

the coefficients (c x c n ) of the 

digital filter (3) are not altered 
35 transmission. 



nonrecursive 
during data 



4 . A receiver arrangement for 
unit , 



a duplex 



transmission 
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having a first sampling device (2) for sampling a 
received signal (u(t)) from the duplex transmission 
unit at twice the symbol rate (2/T) of the received 
signal (u (t ) ) , 

5 having an echo compensator device (6, 7) for producing 
an echo compensation signal (yec(k-t)) on the basis of 
a transmitted signal (x(k-t)) from the duplex 
transmission unit, with the echo compensation signal 
(yec(k-t)) being combined with the received signal 
10 (y'(k-t)) sampled by the sampling device (2) in order 
to obtain an echo-compensated received signal (y(k-t)), 
and 

having a first egualizer (8) for equalizing the 
echo-compensated received signal and for outputting the 
15 equalized and echo-compensated received signal (y(k-t)) 
for further processing, 
characterized 

in that the first sampling device (2) and the echo 
compensation device (6, 7) have a second equalizer (3) 
20 arranged between them to which the received signal 

(u(t)) sampled at twice the symbol rate (2/T) by the 
first sampling device (2) is supplied for equalization 

(3), and 

in that a second sampling device (4) is provided in 
25 order to sample the received signal (u(t)) equalized by 
the second equalizer (3) at once the symbol rate (1/T) 
and to supply it to the echo compensation device (6, 

7) . 

30 5. The receiver arrangement as claimed in claim 4, 
characteri zed 

in that the second equalizer (3) is a digital filter. 

6. The receiver arrangement as claimed in claim 5, 
35 characterized 

in that the second equalizer (3) is a nonrecursive 
digital filter. 

7. The receiver arrangement as claimed in claim 6, 
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characterized 

in that the coefficients (ci c n ) of the second 

equalizer (3) are set permanently. 

5 8. The receiver arrangement as claimed in one of 
claims 4-7, 
characterized 

in that the received signal (u(t)) is supplied to the 
first sampling device via a reception filter (1), and 
10 in that the received signal (y' (k-t)) sampled at once 
the symbol rate (1/T) by the second sampling device (4) 
and equalized by the second equalizer (3) is supplied 
to the echo compensation device (6, 7) via a digital 
high-pass filter (5). 

15 

9. The receiver arrangement as claimed in one of 
claims 4-8, 

characterized 

in that the first equalizer (8) is a digital 
20 nonrecursive filter with adaptively settable filter 
coefficients, and 

in that the first equalizer (8) has a decision feedback 
equalizer (9) connected in series with it which outputs 
the equalized and echo-compensated received signal 
25 (y(k-t)) for further processing. 

10. The use of a receiver arrangement as claimed in 
one of claims 4-9 in a duplex pulse amplitude 
modulation transmission system. 
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(57) Abstract: The invention relates to a duplex transmission system, wherein an echo compensation signal (yecfkt)) is generated 
\^ which is combined with a receive signal (u(t)) to prevent crosstalk from the own transmitter to the receiver. Before feeding the 

receive signal to the echo compensation device (6, 7), the receive signal is initially scanned with the double symbol rate, equalized 
f~- and subsequendy scanned once again with the simple symbol rate so that only one compensation value per receive signal has to be 

generated by the echo compensation device (6, 7). 

^ (57) Zusammenfassung: In einer L^plex-Ubertragungseinheit wird ein Echokompensationssignal (yec(k-t)) erzeugt, welches mit 
einem Empfangssignal (u(t» zur Vermeidung von Ubersprechen vom eigenen Sender auf den Empfanger kombiniert wird. Vor der 

^ ZufUhrung des Empfangssignals zu der Echokompcnsationseinrichtung (6, 7) wird das Empfangssignal zunachst mit der doppelten 
Symbolrate abgetastet, entzerrt und anschliessend nochmals mit der einfachen Symbolrate abgetastet, so dass von der Echokompen- 
sationseinrichtung (6, 7) lediglich ein KDmpensationswert pro Empfangssymbol generiert werden muss. 
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